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In South Africa, pregnancy among adolescent girls and 
young women is extremely common. A third of young 
women have had their first child before the age of 20 
years, and roughly two thirds of births among teenage 
mothers are reported as unplanned or unwanted 
(MacPhail, Pettifor, Pascoe, & Rees, 2007; National 
Department of Health, Medical Research Council, & 
OrcMacro, 2007; Rosenberg et al., 2015). Early age at 
first birth has been associated with medical complica-
tions for the mother and the infant as well as adverse out-
comes later in life such as reduced educational 
achievement and economic instability (Gibbs, Wendt, 
Peters, & Hogue, 2012; Panday, Makiwane, Ranchod, & 
Letsoalo, 2009). Teen pregnancy has been shown to lead 
to school dropout (Ardington, Menendez, & Mutevedzi, 
2015; Clark & Mathur, 2012; M. J. Grant & Hallman, 
2008; Marteleto, Lam, & Ranchhod, 2008; Timæus & 
Moultrie, 2015), and, conversely, school dropout among 
nonpregnant teens has been shown to lead to subsequent 
pregnancy (Manlove, 1998; Rosenberg et al., 2015).
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Abstract
Background. Prevention of both school dropout and teen pregnancy represent clear public health priorities for South Africa, 
yet their complex and potentially cyclical relationship has not been fully explored. Objective. To further understand how 
this relationship operates, we analyzed data from a randomized trial of young women aged 13 to 20 years enrolled in 
school in rural South Africa to estimate the association between pregnancy and subsequent dropout and between dropout 
and subsequent pregnancy. Method. We examined inverse probability (IP) of exposure-weighted survival curves for school 
dropout by pregnancy and for pregnancy by school dropout. We used weighted curves to calculate 1-, 2-, and 3-year risk 
differences and risk ratios. Additionally, we used an IP-weighted marginal structural cox model to estimate a hazard ratio (HR) 
for each relationship. Results. Dropout from school was associated with subsequent pregnancy (HR 3.58; 95% confidence 
interval [CI] [2.04, 6.28]) and pregnancy was associated with subsequent school dropout (HR 2.36; 95% CI [1.29, 4.31]). 
Young women who attended school but attended fewer days had a higher hazard of pregnancy than those who attended 
more school (HR 3.64; 95% CI [2.27, 5.84]). Conclusion. Pregnancy is both a cause and a consequence of school dropout. 
Consideration of school attendance and academic performance could ultimately enhance pregnancy prevention efforts in this 
population. Programs should be tailored differently for (1) girls who have dropped out of school, (2) those who are in school 
and at risk for pregnancy, and (3) those who are in school and become pregnant.
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School dropout rates in South Africa are low (<5%) 
between the ages of 6 and 15 years as per South African law 
mandating school attendance (Timæus, Simelane, & 
Letsoalo, 2012), but the rates begin to rise (15% to >50%) 
after the age of 16 years. Dropout rates are highest in poor, 
majority Black schools (Timæus et al., 2012) and may be 
exacerbated by poor quality of education characterized by 
low literacy and numeracy levels, resource shortages, under-
qualified teachers, and high failure rates (Modisaotsile, 
2012). School dropout has also been associated with several 
negative health outcomes among young women beyond 
pregnancy, including increased sexual risk behaviors 
(Hargreaves et al., 2008; Stroeken et al., 2012) and almost 
three times higher risk for HIV infection (Stoner, Pettifor, 
et al., 2017).
Prevention of both school dropout and teen pregnancy 
represent clear public health priorities for South Africa, yet 
their complex and potentially cyclical relationship has not 
been fully explored. Understanding the extent to which 
pregnancy affects school dropout and to which school drop-
out affects pregnancy could guide targeted interventions or 
programs to prevent one or both of these outcomes. Here, 
we estimated the association between pregnancy and subse-
quent dropout and between dropout and subsequent preg-
nancy in a cohort of adolescent girls and young women in 
rural South Africa.
Method
Study Sample and Procedures
We analyzed data from the HIV Prevention Trials Network 
(HPTN) 068 study, a randomized trial to determine if provid-
ing a conditional cash transfer intervention would reduce 
young women’s risk for HIV acquisition (Pettifor, MacPhail, 
Hughes, et al., 2016; Pettifor, MacPhail, Selin, et al., 2016). 
The intervention provided a transfer of cash to young women 
and their households, conditional on young women attending 
80% of school days. The study enrolled 2,533 young women 
(all Black South African) aged 13 to 20 years who were not 
pregnant or married at baseline and were attending high 
school grades 8 to 11 in the rural Bushbuckridge subdistrict 
of Mpumalanga province, South Africa. All young women 
were enrolled in school at study enrollment but were retained 
in the cohort if they dropped out of school during the study. 
Our analysis excluded young women without at least one 
follow-up visit after enrollment and those for whom preg-
nancy information was not available.
Institutional review board approval for this study was 
obtained from the University of North Carolina at Chapel 
Hill and the University of the Witwatersrand Human 
Research Ethics Committee as well as the Provincial 
Department of Health’s Research Ethics Committee.
Up to four annual assessments of the young women were 
conducted from 2011 to 2015. Assessments occurred at 
enrollment and roughly every 12 months thereafter. Each 
annual study visit included an Audio Computer-Assisted 
Self-Interview with self-reported information on pregnancy, 
sexual behaviors, and demographics. Additionally, informa-
tion on school attendance and dropout was collected directly 
from high school attendance registers, which were closely 
monitored by both school staff and study staff to ensure 
accuracy. School attendance data were collected in the 
months of February, May, and August because these months 
were most representative of normal attendance due to lack of 
holidays/exams.
We examined the relationship between pregnancy and 
school dropout in both directions (with each as an exposure 
and the other as the outcome) using time-to-event methods to 
account for the different lengths of time that the girls contrib-
uted to the study.
Pregnancy and Subsequent School Dropout
To estimate the association between pregnancy and subse-
quent school dropout, we constructed an analytic cohort in 
which each young woman was followed from enrollment 
in continuous months until date of school dropout, or date 
of censoring if she moved, died, was lost to follow-up, 
graduated, or reached the end of the study time period. We 
used continuous time until the actual month of dropout 
between visits. A woman was considered to never have 
been pregnant until the first survey, including baseline, at 
which she reported being pregnant within the past 12 
months (yes/no). After this time, she was considered 
“exposed” to pregnancy throughout the remainder of fol-
low-up. We used exposure information only from the visits 
prior to outcome ascertainment to ensure that exposure 
occurred before the outcome. The outcome of school drop-
out was defined as the first report of school dropout in the 
school attendance registers for any reason.
We used inverse probability (IP) of exposure weights to 
estimate absolute 3-year risks as well as the 3-year risk 
difference, risk ratio, and hazard ratio (HR) comparing risk 
of dropout had all women been “exposed” to pregnancy 
throughout the study (e.g., had been pregnant at enroll-
ment) with the risk if all women had never become preg-
nant during the study. Risks, risk differences, and risk 
ratios show risk at specific time points over the study 
period, while the HR is a measure of the effect over the 
entire time period.
School Dropout and Subsequent Pregnancy
To estimate the association between school dropout and 
pregnancy, we constructed an analytic cohort in which each 
young woman was followed from enrollment in yearly 
intervals until the follow-up visit with a reported preg-
nancy, or censoring if she moved, was lost to follow up, 
graduated, or reached the end of the study period. We used 
yearly intervals as pregnancy was only reported at each 
annual survey. A young woman was considered to be in 
school until the first visit after which she was recorded 
dropping out of school. She was then defined as having 
dropped out for the remainder of the study period. We also 
examined low attendance in school (<80% of school days 
vs. 80% or more) at each survey as another measure of 
schooling, as defined in previous studies using these data 
(Pettifor, MacPhail, Hughes, et al., 2016; Stoner, Pettifor, 
et al., 2017). The outcome was defined as the first self-
reported pregnancy in the past 12 months during the study. 
We used time to first pregnancy as very few girls had more 
than one child by the end of the study (N = 29, 1.23%). 
Again, we used exposure information only from the visits 
prior to outcome ascertainment to ensure that exposure 
occurred before the outcome. In this case, dropout was 
assessed using school attendance status at two follow-up 
visits before the outcome to ensure no overlap. We esti-
mated absolute 3-year risks as well as the 3-year risk differ-
ence, risk ratio, and HR comparing risk for pregnancy had 
all women been “exposed” to dropout throughout the study 
with the risk if all women had never dropped out during the 
study.
We did not exclude young women who had a pregnancy 
prior to the study but did include prior pregnancy in our 
weights to control for confounding. An additional sensitivity 
analysis was done excluding young women who had a previ-
ous pregnancy at baseline (N = 197) and, for analyses using 
two time periods prior, those pregnant at baseline or the first 
visit (N = 260). However, results remained similar, and 
therefore, young women with a prior pregnancy at baseline 
were retained in the analysis cohort (Supplemental Table S1, 
available in the online version of this article).
Statistical Methods
Risks under each exposure were estimated using the comple-
ment of the extended Nelson-Aalen estimator of the survival 
function weighted to account for time-varying confounders 
of each exposure-outcome relationship (Cole & Hernán, 
2004; Westreich et al., 2010; Xie & Liu, 2005). These risk 
functions were used to calculate risk ratios and risk differ-
ences comparing exposures. Confidence intervals around 
weighted risks, risk differences, and risk ratios were calcu-
lated using a nonparametric bootstrap calculated from 200 
full samples with replacement from the observed data.
To examine the relationship between pregnancy and 
school dropout, we additionally estimated an IP-weighted 
HR using weighted Cox proportional hazards regression 
with robust standard errors. To estimate the association 
between dropout and subsequent pregnancy (in yearly inter-
vals), we estimated an IP-weighted HR using pooled logistic 
regression. Confidence intervals around the HRs were cre-
ated using the robust sandwich variance estimator (Cole, 
Hernán, Anastos, Jamieson, & Robins, 2007).
Inverse Probability Weights for Both Relationships 
and Covariate Definitions
We used a causal directed acyclic graph (DAG) to identify a 
minimally sufficient adjustment set of covariates and identi-
fied the same time-fixed and time-varying covariates for 
both outcomes. Time-fixed covariates included age at base-
line (categorized as 13-14, 15-16, 17-18, and 19+ years), 
prior pregnancy, depression, and cash transfer intervention 
arm (Pettifor, MacPhail, Hughes, et al., 2016). Depression 
was defined as a baseline children’s depression inventory 
score equal to or above seven (Cluver, Gardner, & Operario, 
2007; Kovacs, 1985). Time-varying covariates included 
alcohol use more than once per month, older partner (≥5 
years), wealth in quartiles according to household assets, and 
single or double orphan status. Based on the literature, we 
used ≥5 years as the uniform cutoff for all age-disparate 
relationships (Harling et al., 2014; Schaefer et al., 2017; 
Stoner et al., 2019). We used wealth quartiles rather than 
parental educational attainment as they were highly corre-
lated and parental education had more missing information.
Other covariates that were descriptively examined at 
baseline but were not included in the minimally sufficient 
adjustment set in our DAG were physical violence by a part-
ner, grade repetition, hope for the future score (Abler et al., 
2017), risky sexual behaviors (any unprotected sex, transac-
tional sex, number of partners, contraception use), any report 
of violence from teachers or students at school, parent/guard-
ian beliefs that education is more important for boys than 
girls, and revised children’s manifest anxiety score (Boyes & 
Cluver, 2013).
We accounted for confounders set using stabilized IP of 
exposure weights (Cole & Hernán, 2008). Weights had the 
form
∏
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where A t( ) represents exposure at time t, A t( )  represents
exposure history up to time t, and Z t( )  is a vector of con-
founders at time t. Numerators and denominators of the 
weights were estimated using pooled logistic regression 
(Cole et al., 2003; Cole & Hernán, 2008). To adjust for 
potentially informative censoring, we multiplied our IP 
exposure weights by time varying inverse probability-of-
censoring weights estimated using pooled logistic regres-
sion models (Cole et al., 2003).
Results
Of the 2,533 young women included in the original random-
ized trial, we excluded 163 young women with no follow-up 
Audio Computer-Assisted Self-Interview survey after base-
line and 5 who were missing pregnancy information for the 
duration of the study. Of the 2,365 young women in our final 
analytic cohort, 136 (5.7%) dropped out of school, and 
almost 16% (N = 372, 15.7%) had an incident pregnancy 
between enrollment and the end of the study period.
Young women who reported ever being pregnant at base-
line (N = 197, 8.4%) were older and were more likely to be 
depressed, anxious, an orphan, have a lower hope for the 
future score, and/or ever have experienced physical violence 
from a partner or reported violence from teachers or students 
at school (Table 1). They also had worse educational out-
comes—they were more likely to have ever repeated a grade 
and less likely to have high attendance in school. We did not 
find differences by randomization arm, alcohol use, or 
having an older partner or a belief that education was more 
important for boys than girls.
Young women who reported having a pregnancy at base-
line or during follow-up were more likely to drop out of 
school compared with young women who never had a preg-
nancy (Figure 1). The risk differences and risk ratios com-
paring those who were ever pregnant versus those who were 
never pregnant increased over the study period for a 3-year 
risk difference of 2.3% (95% CI [−1.5%, 6.0%]) (Table 2). 
The weighted hazard of school dropout for young women 
who ever had a pregnancy was 2.36 (95% CI [1.29, 4.31]) 
Table 1. Baseline Characteristics of Young Women Aged 13 to 20 Years by Ever Been Pregnant in Agincourt, South Africa, from March 
2011 to December 2012 (N = 2365).a
Baseline characteristic
Ever been pregnant at baseline
No (n = 2146, 91.6%) Yes (n = 197, 8.4%)
Total 
(N = 2,343)
n (%) Mdn (IQR) n (%) Mdn (IQR) n (%) Mdn (IQR)
Young women’s age at baseline (years) 15 (14, 16) 17 (16, 18) 15 (14, 17)
13-14 744 (34.7) 5 (2.5) 749 (32.0)
15-16 950 (44.3) 46 (23.4) 996 (42.5)
17-18 388 (18.1) 106 (53.8) 494 (21.1)
19-20 64 (3.0) 40 (20.3) 104 (4.4)
Household wealth (assets)
 Low 538 (25.1) 64 (32.5) 602 (25.7)
Middle to low 570 (26.6) 54 (27.4) 634 (26.7)
 Middle 519 (24.2) 45 (22.8) 564 (24.1)
 High 515 (24.0) 34 (17.3) 549 (23.5)
Randomization arm 1127 (52.5) 104 (52.8) 1231 (52.5)
Alcohol use more than once a month 42 (2.0) 5 (2.5) 47 (2.0)
Children’s depression index score 2 (1, 5) 4 (2, 8) 2 (1, 5)
Children’s depression index score ≥7 352 (17.3) 64 (32.6) 416 (18.6)
Children’s manifest anxiety score 4 (1, 7) 6 (3, 10) 4 (1, 7)
Children’s manifest anxiety score ≥7 547 (25.8) 95 (49.0) 642 (27.8)
Single or double orphan <18 415 (19.5) 56 (28.7) 471 (20.3)
Ever repeated a grade 665 (31.0) 139 (70.6) 804 (34.3)
High attendance in school (≥80%) 2057 (96.3) 180 (91.8) 2237 (95.9)
Any experience of physical violence 293 (14.0) 93 (47.2) 386 (16.8)
Violence from teachers or students at school 211 (9.8) 33 (16.8) 244 (10.4)
Belief that boys need to be educated more than girls (girl) 158 (7.4) 21 (10.7) 179 (7.6)
Belief that boys need to be educated more than girls (parent) 294 (13.7) 26 (13.2) 320 (13.7)
Hope for the future score 32 (26, 38) 26 (26, 37) 32 (26, 38)
Ever had sex 417 (19.5) 180 (91.8) 597 (25.5)
Among sexually active (N = 597)
Modern contraception use or condoms 145 (35.2) 141 (78.8) 286 (48.4)
Modern contraception use—no condoms 99 (24.0) 110 (61.4) 209 (35.4)
Any unprotected sex in the past 3 months 108 (26.5) 70 (39.8) 178 (30.5)
Transactional sex 51 (14.7) 35 (21.9) 86 (16.9)
Older partner (≥5 years) 78 (19.3) 41 (22.9) 119 (20.4)
Note. Mdn = median; IQR = interquartile range.
aMissing at baseline: Ever been pregnant n = 22; school attendance n = 10; attendance n = 10; wealth n = 4; alcohol use n = 3; depression n = 107; 
anxiety n = 33; ever had sex n = 3; unprotected sex n = 15; single or double orphan n = 20; parental monitoring n = 40; mother’s educational level n = 
191; exchange sex n = 89; intimate partner violence n = 48, older partner n = 15. Boys more educated 1; modern contraception 7.
Figure 1. Cumulative incidence curves for the association between pregnancy in the past 12 months and incident school dropout for 
2,360 young women aged 13 to 23 years participating in HPTN 068 (2011-2015). (A) Unweighted. (B) Weighted. Treatment weighted 
curves accounted for the following covariates: age at baseline, used alcohol in the past 12 months, baseline depression, having any 
partner 5 years or older, wealth, intervention assignment, orphan status, and pregnancy at baseline.
Table 2. Weighted Risk Differences and Risk Ratios at 1, 2, and 3 Years for the Effect of Pregnancy in Past 12 Months on Incident Dropout 
Among Young Women Aged 13 to 23 years, Enrolled in HPTN 068 Between 2011 and 2015 at Different Time Intervals.a
Comparison n Risk Risk difference 95% CI Risk ratio 95% CI
Dropout
1 year
  Ever pregnant 42 0.014 0.005 [−0.012, 0.021] 1.50 [0.42, 5.36]
  Never pregnant 8 0.009 0 0 1 1
2 years
  Ever pregnant 25 0.019 0.011 [−0.012, 0.035] 1.59 [0.58, 4.40]
  Never pregnant 79 0.03 0 0 1
3 years
  Ever pregnant 42 0.055 0.023 [−0.015, 0.060] 1.70 [0.82, 3.52]
  Never pregnant 109 0.032 0 0 1 1
Pregnancy
1 year
  Ever dropout — — — — — —
  Never dropout — — — — — —
2 years
  Ever dropout 13 0.116 0.052 [−0.036, 0.139] 1.80 [0.70, 4.64]
  Never dropout 158 0.064 0 0 1 1
3 years
  Ever dropout 32 0.372 0.217 [−0.065, 0.499] 2.41 [1.20, 4.81]
  Never dropout 236 0.154 0 0 1 1
Note. HPTN = HIV Prevention Trials Network; CI = bootstrap confidence interval.
aWeighted models conditioned on the following covariates: age at baseline, alcohol use, baseline depression, having any partner 5 years or older, wealth, 
intervention assignment, orphan status, prior pregnancy at baseline.
times the hazard in young women who never had a preg-
nancy (Table 3).
Young women who dropped out of school during the 
study period had a higher weighted risk for incident preg-
nancy compared with young women who never dropped out 
(Figure 2). The risk difference comparing those who ever 
dropped out versus those who never dropped out at 3 years 
was 21.7% (−6.5%, 49.9%) (Table 2). The weighted HR for 
the association between dropout and incident pregnancy was 
3.58 (95% CI [2.04, 6.28]) (Table 3). Low attendance in 
school (<80% of school days) was also associated with a 
higher weighted hazard of pregnancy compared with high 
attendance (≥80%) in school (HR 3.64; 95% CI [2.27, 
5.84]). The number of young women who became pregnant 
and dropped out of school was low over the study period, 
leading to large confidence intervals around all estimates 
(limited precision).
Discussion
In this bidirectional assessment of pregnancy and school 
dropout among adolescent girls and young women in rural 
South Africa, dropout and pregnancy were highly associ-
ated. Girls who were pregnant either before or during the 
study period were more likely to drop out than girls who 
did not become pregnant (HR 2.36; 95% CI [1.29, 4.31]), 
and girls who dropped out of school were more likely to 
experience a pregnancy compared with girls who were 
retained in school (HR 3.58; 95% CI [2.04, 6.28]). Even 
among young women who remained in school, those who 
attended fewer days had a higher hazard of pregnancy than 
those with greater attendance (HR 3.64; 95% CI [2.27, 
5.84]). Together, our findings suggest that pregnancy is 
both a driver and a consequence of school dropout among 
South African adolescent girls.
For young women who are in school, risk factors for preg-
nancy are complex and are likely to vary by context and 
population (Christofides et al., 2014; M. J. Grant & Hallman, 
2008; Jewkes, Morrell, & Christofides, 2009; Panday et al., 
2009; Stroeken et al., 2012; Willian, 2013). In our study, we 
found that girls who became pregnant were more likely to 
drop out of school and that violence, limited future aspira-
tions, and poor educational performance (school attendance 
and grade repetition) were all associated with ever having 
been pregnant at baseline. Gender inequity is a major driver 
of teen pregnancy, and girls who have experienced physical 
violence are more likely to become pregnant and to have an 
unwanted pregnancy (Christofides et al., 2014; Jewkes et al., 
2009; Jewkes, Vundule, Maforah, & Jordaan, 2001). Young 
women who exhibit poor scholastic performance and those 
who have repeated grades are also more likely to get preg-
nant and are more likely to drop out following pregnancy (M. 
J. Grant & Hallman, 2008; Marteleto et al., 2008; Timæus &
Moultrie, 2013).
Inconsistent and incorrect use of effective contraception 
likely accounts for a nontrivial proportion of teen pregnancy 
in South Africa. More than half of sexually active young 
women in South Africa report that they do not use contracep-
tion to prevent pregnancy (MacPhail et al., 2007). In our 
study, girls who experienced a prior pregnancy were signifi-
cantly more likely to be using modern contraception at base-
line compared with girls who had never been pregnant. Poor 
contraceptive uptake is associated with lack of adolescent 
friendly health services and purported stigma and discrimi-
nation by health care workers, friends, families, and other 
institutions (MacPhail et al., 2007; Panday et al., 2009; 
Zwang & Garenne, 2008). Furthermore, some studies have 
shown that along with this stigma, societal norms preclude 
girls from engaging with sexual health and contraceptive ser-
vices until after they experience their first pregnancy 
Table 3. Hazard Ratios for the Effect of Pregnancy on Incident School Dropout and Dropout on Incident Pregnancy Among Young 
Women Aged 13 to 23 Years, Enrolled in HPTN 068 from 2011-2015.a
Unweighted Weighted
Comparison HR 95% CI HR 95% CI
Pregnancy on dropout
 Total
Ever pregnant during study 3.07 [1.91, 4.91] 2.36 [1.29, 4.31]
 Never pregnant during study 1 1 1 1
Dropout on pregnancy (2 time periods later)
 Total
  Dropout 8.60 [5.21, 14.19] 3.58 [2.04, 6.28]
  No dropout 1 1 1 1
  Low attendance 5.64 [3.73, 8.53] 3.64 [2.27, 5.84]
  High attendance 1 1 1 1
Note. HPTN = HIV Prevention Trials Network; CI = robust confidence intervals; HR = hazard ratio.
aWeighted models conditioned on the following covariates: age at baseline, alcohol use, baseline depression, having any partner 5 years or older, wealth, 
intervention assignment, orphan status, prior pregnancy at baseline.
(MacPhail et al., 2007). Therefore, interventions to prevent 
pregnancy in girls who are in school should include compo-
nents to address gender inequity (i.e., gender-based violence) 
and provide comprehensive sexual health education and con-
traception services.
Young women who become pregnant and leave school 
infrequently return to school following childbirth (Jewkes 
et al., 2009; Willian, 2013), and interventions are needed to 
promote continued enrollment or reentry after pregnancy. 
Some studies have shown that young women who have per-
formed well academically are more likely to return to school, 
further highlighting the need to intervene early in order to 
improve school performance before young women drop out 
(Ardington et al., 2015; M. J. Grant & Hallman, 2008). In our 
study population, only 14% of young women who dropped 
out for any reason eventually returned to school (Stoner, 
Edwards, et al., 2017). South African law mandates that 
pregnant girls be allowed to stay in school during pregnancy 
and return following childbirth. However, these policies are 
often not implemented due to attitudes of school staff and 
peers. Furthermore, limited resources among families, 
including lack of childcare, may prevent girls from returning 
to school (Jewkes et al., 2009; Panday et al., 2009; Willian, 
2013). At present, South Africa does not provide childcare 
services for young women with children returning to school 
following pregnancy. Subsequently, efforts that encourage 
girls to return and remain in school following childbirth are 
critical. Future interventions or programs should focus on 
improving indicators of schooling before dropout occurs; 
building support among school staff, families, and peers; and 
providing services to support the parenting needs of girls 
returning to school.
Few studies have examined the relationship between 
dropout and subsequent pregnancy or considered interven-
tions to prevent pregnancy in adolescents who have dropped 
out of school (Manlove, 1998; Rosenberg et al., 2015). Our 
results are similar to another study in the same region of 
South Africa, which found that girls who were enrolled in 
school had a lower hazard of pregnancy than girls who had 
dropped out, and that pregnancy rates were lower during 
school term than summer holiday (Rosenberg et al., 2015). 
School attendance may prevent pregnancy by providing peri-
ods of structure and supervision in young adults’ lives, which 
reduce opportunities for sexual activity (Barnes, Hoffman, 
Welte, Farrell, & Dintcheff, 2007; Rosenberg et al., 2015; 
Stoner, Edwards, et al., 2017). Similarly, young women out 
of school in settings where unemployment and poverty are 
high may be ambivalent about preventing pregnancy or 
encouraged to have children in order to increase their social 
status (K. Grant et al., 2002; Jewkes et al., 2009). Therefore, 
interventions to prevent pregnancy among adolescents out of 
school should help girls return to school and/or provide an 
environment where they are engaged in meaningful activities 
and supported by peers.
There are some limitations to this analysis. First, infor-
mation on pregnancy in our study was self-reported and 
Figure 2. Cumulative incidence curves for the association between dropout and incident pregnancy two time periods later for young 
women aged 13 to 23 years participating in HPTN 068 (2011-2015). (A) Unweighted. (B) Weighted. Treatment weighted curves 
accounted for the following covariates: time-varying age, used alcohol in the past 12 months, time-varying depression, having a partner 5 
years or older, Wealth, intervention assignment, orphan status, previous pregnancy at baseline.
may be underreported. Young women who misreport preg-
nancy may also be more likely to misreport other sensitive 
information such as gender-based violence or depression. 
However, our assessment of school dropout was derived 
using school attendance registers and is likely unrelated to 
potential mismeasurement of other variables in this analy-
sis. We expect our estimates to be biased toward the null 
and thus attenuated. Furthermore, we did not have infor-
mation about the outcome of the pregnancy and would 
expect the association to be stronger in girls who have a 
child rather than those who do not carry their pregnancy to 
term. Third, there may be common causes for both school 
dropout and pregnancy or the potential for unmeasured 
confounding in our estimates. However, we did include the 
most important confounders identified by our DAG, 
including prior pregnancy, and explored models with other 
covariates. Estimates were generally similar for models 
with alternative adjustment sets. Fourth, we used depres-
sion information from baseline only as a different measure 
of depression was collected over study follow-up, and 
depression experience may have changed over time. Last, 
we did not capture the exact date of pregnancy, and we 
were unable to distinguish timing of pregnancies and 
school dropouts that occurred close together. However, our 
analytic framework ensures temporality for most events by 
defining our exposure in the time period before outcome 
ascertainment.
Our study is unique in that we use longitudinal school 
dropout and attendance information collected directly from 
high schools rather than from national census data, as 
reported in other studies. Our information is likely more 
accurate as it was monitored and collected from schools dur-
ing a randomized trial and we are better able to finely capture 
characteristics that vary over time. Additionally, we were 
able to incorporate temporality in our analysis and control 
for both individual- and household-level characteristics. We 
contribute stronger causal evidence for the bidirectional rela-
tionship between pregnancy and dropout.
Overall, our findings provide important insights into the 
relationship between pregnancy and school dropout among 
young women in South Africa. Furthermore, our results posit 
that while pregnancy is both a driver and a consequence of 
school dropout, consideration of school attendance and aca-
demic performance could ultimately enhance pregnancy pre-
vention efforts in this population. Programs should be 
tailored differently for (1) girls who have dropped out of 
school, (2) those who are in school and at risk for pregnancy, 
and (3) those who are in school and do become pregnant. 
Programs to prevent pregnancy among adolescents who have 
dropped out of school should encourage girls to return to 
school and/or focus on creating supportive and structured 
environments. For girls in school at risk for pregnancy, pre-
vention programs should address gender inequity, provide 
comprehensive sexual health education, and improve access 
to contraception services. For young women in school who 
have recently had a child, programs should build support 
from school staff and families or focus on improving indica-
tors of schooling before dropout occurs.
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